Modification of proteins at C-terminal cysteine residues by the isoprenoids farnesyl (C15) or geranylgeranyl (C20) is essential for the membrane association and biological function of several eukaryotic proteins (for reviews, see 1, 2). Farnesylation is signalled by a C-terminal -CAAX motif where C is cysteine, A is aliphatic and X is usually serine or methionine. Farnesyltransferase (FTase) utilises farnesyl diphosphate to modify the cysteine residue and processing is completed by proteolytic removal of the -AAX residues and carboxyl methylation of the C-terminal a-carboxyl group. There are two pathways for geranylgeranylation involving two distinct geranylgeranyltransferases (GGTase). The type4 enzyme (GGTase-I or CAAX-GGTase) recognises the -CAAX motif when X is leucine and is responsible for the geranylgeranylation of most proteins. A second geranylgeranyltransferase (GGTase-I1 or Rab-GGTase) is responsible for the geranylgeranylation of Rab proteinsRab proteins lack CAAX motifs but terminate in either CC or CXC and both cysteines can become modified (3). All three prenyltransferases are ap heterodimers. FTase and GGTase-I share a common a subunit (4) which is homologous to the a subunit of GGTase-11, while the three p subunits also share significant homology (5). Our understanding of prenylation has benefited from studies in the budding yeast Saccharomyces cerevisiae where each enzyme subunit has been identified. Studies in the distantly related fission yeast Schizosaccharomyces pombe are less well advanced although there is evidence for all three types of prenylation. The cwg2 gene for GGTase-IP has been isolated (6) and the farnesylation of the M-factor mating pheromone (7) and the geranylgeranylation of the Rab-like YPT proteins (8) have been described. We now describe the sequence of the gene for the GGTase-IIP from S.pombe.
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Sequence comparison of P subunits of prenyltransferases from a variety of organisms identified regions that appeared specific for the GGTase-IIP subunits (NFDGGFG, residues 162-168 in Ptbl and GWWLCER, residues 202-209 in Ptbl -although the sequence in Ptbl is GWWISER) and degenerate oligonucleotide primers designed against these regions were used in a polymerase chain reaction (PCR) with S.pombe genomic DNA as template. Sequencing of 24 individual products revealed that they were all identical and contained an open reading frame with strong homology to GGTase-IIP . The cloned PCR product was used to screen an S.pombe genomic DNA in hZAP and identified a single segment of chromosomal DNA. This gene is named ptbl for prenyltransferase beta subunit.
Ptbl appears to be a type-I1 geranylgeranyltransferase. It has reasonable homology to GGT-IP subunits (approximately 26% identity and 53% similarity to GGT-IP from human, rat, and S.cerevisiae) but has greatest homology to GGTase-IIP subunits (50% identity & 73% similarity to S.cerevisiae and 47% identity & 68% similarity to rat). Ptbl has 26% identity and 53% similarity to Cwg2 (GGTase-IP) from S.pombe. The sequence of the p t b l gene and its predicted protein product is shown. Sequence analysis of ptbl identified five potential introns (shown as lower case letters) that closely match the consensus defined for S.pombe (9) . To confirm the removal of these introns, RNA was extracted from exponentially growing cells and subjected to PCR amplification with oligonucleotide primers that span the predicted open reading frame. Comparison of this sequence with that obtained from genomic DNA confirmed the positions of the splice sites.
